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KEY. 



SECTION I. 
Abt. 33. 



1. See Book. 

2. »-AX(H-«-H)=37i«-| * 



6+A* 



3. a+b:-::aXc:l2h. 
c 

S. « =7* ' 



Art. 34. 

6. See Book. 

7. The product of a and &> increased by the quotient of three 
h diminished by e, divided by the sum of % and y, is 
equal to the product of d multiplied by the sum of Uy 6, 
and Cf diminished by the quotient of A, dirided by the 
sum of 6 added to 6. 

8. a increased by 7 times the sum of A and x, diminished 1)y 
the quotient of c diminished by six d^ divided by the sum 
of two a increased by four, is equal to the sum of a and 
A, multiplied into h diminished by c. 

9. a diminished by 5, is to the product of a and c, as Ihe 
quotient of cf, diminished by 4 divided by m^'m to three 
times the sum of A, d^ and y. 



KET. 



[Sect. n. 



10. The quotient of a diminished by hy divided by the sum of 
3 and b diminkhed by c, increased by the quotient of d 
added to the product of a into b divided by Sm, is 
equal to the quotient arising from the product of b and 
a, multiplied into the sum of d and A, divided by the 
product of a into m, diminished by the quotient arising 
from the product of c into J, divided by h increased by 
the product of d and m. 



Art. 35. 



11 and 12. See Book. 



13. ±^x2XS-'^^=43. 

14 4vft I (3X4)+(3X6) 3X4X10-6X2 

14. 4X8+ g 3X2X6 



t=:84. 



15. 118. 

16. 9. 



17. 24. 

18. 4. 



SECTION II. 



ADDITION. 



Akt. 50. 

1. See Book. 

2. 13sBy. 

& 23(+llxy. 

4. 12ry+9a6A. 

5. Ihedzy-^'ldgm. 

6. See Book. 

7. — 6<Ki?. 

8. — 10a6— 12my. 



9. —9ach^l6bdy. 

Art. 51. 

10. See Book. 

11. —2b. 

12. —26c. 

13. — 7Ai«. 

14. Sdy+^nu 

15. 8*+3ife, 



Arts. 35-60.] addition.t-subtbaction. 



Art. 53. 

16. See Book. 

17. — Ixy. 

18. 0. 

19. \2abm. 

20. 2axy. 

21. See Book. 

22. aa-^aac^xx-^-xxa^xTOKc, 

Art. 56. • 

23. See Book. 

Examples for Practice. 

1. 6a6+7+crf— 4m. 

2. 3y — dx — 1+Am. 

3. cJnn-^x-^hm — 5y-}-16. 

4. 8<m— ll+3«y. 

5. 9aAy-j-16. 

6. lloef-j-zy. 

7. 4ab — Say-\-x-+-bx—h. 

8. 6y— 3ax+3aH-3&c. 

9. Sax-^-xy. 



10. 44c^— 3xy+66. 

11. 362 — 172:y-|-18a + 4ax 

— ^56z-|-63cx. 

12. 8a5 — 66G-Hcdf— 7a;y+ 

17in»+18^— 2ax, 

13. 8abc+2bahd-i'^yz. 

14. 4a2+74y-|-30+3d^. 

15. 55a4-686. 

16. 7(a+6). 

17. 2xy{a+b). 

18. 2ax+5aa+3x-|-3a;xx. 

19. 7y4-%y+^y — ^**' 

20. 9aaa. 

22. -12(a;-y)-13-6(a4-6). 

23. 9a(a;+y)— 6y-|-4(a— 6). 

24. Ibaxy^^'Shcd, 

25. 17i;-|-17y— 9»(a— 6). 

26. 2(z+y)+15a6c. 

27. -6a6c+24a;y+4mn-25a. 

28. (4a+66+l)X(«+y). 



SECTION III. 



Art. 60. 

1. See Book. 

2. 4b. 

3. Sad' 



SUBTRACTION. 

4. —12. 

5. —46. 

6. — «arf. 

7. —126. 
1* 



KEY. 



[Sect. III. 



a —46. 
9. — Scut* 

10. 12. 

11. 46. 

12. Sad. 

14. 286. 

15. 2Qad. 

16. —44. 

17. —286. 

18. —20ad. 

19. See Book. 

20. 6aay — 17ay. 

21. I6aaxx — 20ax. 

22. 6dd+Sd—4ddd—l0dc 

—2dddd—4dy. 

Art. 63. 

23. See Book. 

24. — 2A+126*. 

25. — 4Ay+5aA. 

26. — 4ifn— 66y. 

27. lOdbm—lxy. 

28. 3-|-5aa;. 

29. 5aa^— 86. 

30. lOah. 

Art. 65. 

31. See Book. 

32. y+2a. 

33. 2ax'\'hc. 

34. — 3adf4-4cc^-86x, 



Art. 66. 
35. See Book. 

Examples for Practice. 

1. .2a6-|-4xy+104/^. 

2. — 25ax— 6a6— 7«i. 

3. — 3ay— 316»— 96c. 

4. — 16xy+2a6— 4</. 

5. lla-|-3a?+4^-|-18xy2. 

6. 176c— 42xy+2%A. 

7. 21az-{-y4-ac — ay — 4a+ 

6c-=-a;-|-y«+dc. 

8. 21a; + 40a:y — 13a — 42 

— 10a6+56c. 

9. 5a;y— 29a6. 

10. — 2ax+13ay. 

11. a+b+c+d -f+g^h-^iy. 

12. 13a6+4iry— 6acf. 

13. — (a — b-\'C'\'d—f'^h.) 

14. — ( — ab-^-cdx-df^-^-y 

15. aa;+2666. 

16. 5yy-|-24aaa. 

17. — 10(a+6)+16(a;H-y). 

18. — 13(a+6)— 52(3c— y). 

19. a+3aa-|-7a6. 

20. —2zx+x—llxxx. 

21. 17+17a;. 

22. I3(a—y)—20(a+y). 

23. —5az+6xy—my—b2+ 

^y+^df. 

24. 87a. 



Arts.6a-84.] 



MITLTIPLICATION. 



SECTION IV. 



MITLTIPLICATION. 



Aht. 74. 

1. See Book. 

2. 24hrxy. 

3. Sdhmy. 

4. 26adghm. 

5. 'Ibdhz. 

6. 24amxy. 

Aet. 76. 

7. ^d+6bxy. 

8. I2dhy+efhny. 

9. 3A^^-f-fity. 

10. 86Am+126. 

Art. 78. 

11. 6aX'\-2ad'\Shmz-^-dhm» 

12. 12acy4-66c-}-4arzy-{- 

2^. 

13. 3aa?-|-3a?+4a+4. 

14. iaft+42J+26+7. 

15. 6dm'^Gmrx+ehM+4d+ 

4ra;-|-4A+7dfy+'^rxy-j- 
7%. 

16. 21r+184H-3a(H-28+ 

2ib+4ad+l4h+l2bh 
+2adh. 

Art. 79. 

17. See Book. 

18. 66+26c+56+cc+5cH-6. 



19. 3a6-|-36y+35+2axH- 

2xy+2a:+7a+7y+'7- 

20. 6aa+lla+llcwf+3da+ 

l3d+4. 

21. 366+76af+135+4ccda 

-|-15cd+14. 

22. 6dbdx-\-AadxZ'[-2adhx. 

Art. 80. 

23. See Book. 

24. bhbbbbb. 

25. 2ii;X3xX4a;X5xX6z ; or 

'/f2(hxxxx. 

Art. 81. 

26. See Book. 

27. S60(d>hmy. 

28. 486^x+24M 

Art. 83. 

29. See Book. 

30. 6ah — 3Am-|-2ai? — mx. 

31. 2*j(— 6dfy-|-8y. 

32. 3a6— 66^216c^-3feH- 

a^_2A_7cM— Ax. 

Art. 84. 

33. 4. See Book. 

36. ab^bb — oz — fee. 

37. 3d!mry-|~Afiirz-f-^^*'*'* 

*— 3aMy-— o&Az— 2a6k 



8 KEr. [Sect IV. 



38. Soda+Sarf— 18^—18. 

Art. 85. 

39. See Book. 

40. 3a6— 12&— 6a+24. 

ahkr+lkr. 
42. Sdhy'^l2dm''-4d--4hxy 

—3. 



Art. 86. 

43. See Book. 

44. mmmm — yyyy. 

45. aaa — bbb. 

Art. 87. 

46. See Book. 

47. {a+m)X{h+x)X{d+yy 

48. ac+ad+bc+bd. 

49. 0. 

50. 0. 



Examples for Practice. 

1. 4aa+6aft— 12»— 18W+8. 

2. 24ahmxy — Sabx-^-Sabhx. 

3. 240dx{Hah--y). 

4. 2J(6a6— iW+l)X(8-Ha;— 1). 

5. 3a^Ay-f2^y— 4d%+d%;i+3aAxy+^^^2^— ^^4-^^+ 

^^yyH"^yy — 4<fy+3axyy+a:yy— 4a;y. 

6. 6a&Ax— 46A/k+6iH-6iiib— 4AA+<2%+6a&z— 46A-f M+ 

Sax—^h-^d. 

7. (7arfy--d-fd*— 7aa:y+«— Ax)X— (r+3--4TO). 

8. aaa+3aa54-3a&6+&&6. 

9. xxx+xzy— xyy— yyy. 

10. ooccxz + bbccxx -|- aaddxz -^- 66daJi;x-|-aaccyy+ 46ccyy+ 

aad!iyy-|-65<£t/yy. 

11. oa&c — adef-^ax — "Ja-^-ay-^-abbc — bdef-^bx — Ib^by. 

12. aaxp — aoyy+lOoo — 12ay+12yy — 120. 

13. 216a5(x+y). 

14. 3»iajy«(a+H-«-hO' 

15. 5ac— 56c— 5ec-|-5«^"'*56rf-|-5cW. 

16. zxz — yyy* 

17. aaaaaa-*-&6&iM. 

18» AMf'y-ZXX. 



Arts. 86-97.] 



DIVISION* 



i^« yyyy — aooa* 

20. 45aa— 8066^. 

21. 12aa+12a6(2+y). 

22. 21a?j^l8a+2— 7c— 21a?ary+18ac— 2a?+7cx. 

23. — ^tdbs^tper\AiXyyz---^axxyz-\''il>xyy%, 

24. 50a?+12a6a:-50y-12a6y-25m«-6a6»a^^-25«y+6a6llIy^ 

25. aaaa-{-4aaa6-f'6aa66-|-4a666-f &66&. 



SECTION V. 



DIVISION. 



Art. 92. 

1. See Book. 

2. A. 

3. X. 

4. y. 

5. AjT. 

6. oeJ. 

7. 6y. 

Art. 94. 

8. See Book. 

9. &c. 

10. addx. 

11. amy* 

12. oAz. 

13. y. 

Art. 95. 

14. See Book. 

15. a. 



16. c-\'d* 

17. (6+y)X«. 

Art. 96. 

18. See Book. 

19. 4y. 

20. 25r. 

21. 2xy. 

22. drx, 

23. 20A. 

Art. 97. 

24. See Book. 

25. aX(6+c+d). 

26. flwX(A+x+y). 

27. 4«X(rf+2A+3m+y). 

28. 9. See Book. 

30. 6+c. 

31. ihr\-dy. 
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DIVISION* 



[Sect V. 



32. oA-f-y. 

33. r+A+y. 

34. 26+4c. 

35. bry+S. 

36. Shx+2. 
87. 5m+2a;. 

Art. 98. 

38. a. 

39. ant. 

40. 4a. 

41. ah. 

Aet. 99. 
^, 3. See Book. 

44. a. 

45. aa. 

Aet. lOa 

46. 7, 8, 9, See Book. 

50. —6a;, 

51. — 4+5y. 

52. X— 2y. 

53. — 3mX<?A=— 3d:^»i. 

54. 5. See Book. 

.Aet. 102. 

56.^. 

c 

57.^. 



58. 



59. 



60. 



y 

a'\-x 

y 

am 



Art. 103. 

61. See Book. 

62. cty+r— — . 
6a 2h+d+-. 



64. 



% 



b' 



Aet. 104. 
66. See Bode. 
67,8, 9, are each, 1. 

70. a+1. 

71. b—l. 

72. a?y— l+2rf. 

73. a6+l— 2i«. 

Art, 105. 

1. See Book, 

Aet. 106. 

2. See Book. 

3. X — y. 

4. a — 6. 

5. b-\-c> 

6. aa — ax-^-xx. 

7. 3aax — ajc-f-a?. 

8. 1— x. 



9. c+d+ 






!«• «+*+rf=A' 



Arts. 98-106.] division. 11 

Examples for Practice. 

1. 2ay'\-ax — 36»i-|-4. 

2. 4a— 3+2y+l— 5a&+^. 

3. X. 

4. a. 

* a * a ' a 

g a ?4.* iL + J-. 

rf c? rf dy^ my 

ard—Qa+%^hdS 13 1 A . 3 

^- 2ard ' ^' 2 rd "^ orf 2ar ■*" ord' 

^3 2,1.1 Zh 

2y axy ' 2a ' axy 2ax 
9. 4ca5— 3a;y+ft&— 9^A, 

10. 3Jjf+6c£&+2a— 5aa6. 

11. 4«— 2ci^+8m. 

12. a— 126 +— — 24iJ+10a. 

13. — 10a6+l(a;+y)— 18— 3(a+6)— 12c. 

14. X, 

15. 2. 

16. d-x{a+b)+^lxy. 

' m am am 2m 

1 2.1. 5 , abc 

20. 9aa;y+8ax— 106cm+12a. . 

21. — 4a;+&— 2a— 21+5ax+ J 

22. b. 



i? PRACTIONS. 

23. a?+y. 

24. X. 

4 12 in 

25. -(a6+l)_J?(a6+l)+i^(«6+l): 
a a a 



26. 2a;— ^4-0+ 



[Sect. VI, 



;?(a6+l)=:26-l^, 
o 'a 



3a+y* 
10 



27. aa+2a— 4+ ^ ^. 

0—3 

28. 6+2c. 

29. 4aa+2a6+». 

30. XX — 2ax'\-act. 

31. 2yy_3y+2. 

32. a?a?a?a?a7+a?aa?a7-(-iKa?a?-j-a?a?-|-a?+l. 

33. 2a:2_3a;+i and —2 Rem. 



SECTION VL 



FRACTIONS. 



Art. 117. 
1. See Book. 
3»» 

3.1. 
r 

4.1. 
m 

5 - 

6. See Book. 



7, 



r+1 



Aet. 118. 
8. See Book. 

Q ^^y 6Awy 18c^m 
%my' 3gwy' 3gmy * 

j^ 2^4-2^ Sad-\-Sah 
' Bdx+Shx' 3dx+Shx' 
Srx+Sx 
Sdx-\-3hx' 



Arts. 117-121.] 



FRACTIONS. 



13 



11. 
12. 
13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 



a — h a+6 



aa — hh ' aa — 66 * 
See Book. 

amy hmy hy dm 
my ' my ' my' my 

adf hcf bed 
bdf 6^' b^' 

306a? 2ay bob 



lOab ' 10a6' 10a6* 
2hy 2x cy 

Bxy% Sahy 9acz ayz 



Sdzy^ Sazy ' 3a%y^ 3azy' 

60cx bab 4acx 
20ac ' 20ac' 20ac' 

Uay lOby U2ab If by 



21. 
22. 



23. 
24. 



146y' 146y' 146y ' Uby 

I6aac 6Sacx 4axy 
4acx ' 4aca? ' 4mcx ' 

4acxx ccx 

4acx ' 4acx ' 

Art. 119. 

See Book. 

m—l+dy—-^. 

Art. 120. 
See Book. 
€Ui — 6 



25. 



26. 



cz — a — 6 



ahx — a-^c 



27. Q^^+q— ft 

d 



28. 



29. 



hm-^dh — dm — dd — r 

bd — by — c 
d—y 



Art. 121. 
30. See Book. 

86+8A 



31. 



32. 



30a — 15m* 

1 
168— 21a 



Examples for Practice. 

1. 4. 

2. abcdf, 

3. 46. 

4. 4y. 

5. 2x. 

Saxy 

8, 3c4-6a;. 

9. — 2y+4a. 
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KEY. 



[Sect. VI. 



10. 


*+! 


+ 


dx 
a 


+a?+m. 


11. 


b 

a 








12. 


1 

4y 






1 



13. 



14. 



15. 



axy—db 

adx cy 
dy ' dy 



16. Q^y ^^y Wy ^^ 

' bdgy' hdgy hdgy h^' 



17. 



ax — h — c 



ift ^m-\-4hm — x-^y 
4wi 



19. 



20. 



2acx 
Udy' 

1 28aabhcGdxx abccx 

S96abdx 7~' 



ADDITION OF FRACTIONS. 



Aet. 122. 
1 and 2. See Book. 

^hm—2dr—dd 



3. 



4. 



5. 



6. 



7. 



3(^A 

dy 
— am-4'dy am — dy . 

— my my 

changing all the signs in 
the numerator and de- 
nominator. 

aa-^bb 
aa — bb * 

ar — am — dh 



10 Q^^yy"l"Qg^^4"^<^y"l"^gy 

acy 

n, , . 26x-j-4ef4-aa;-6y 



4a; 



12. 42-f 2a— — . 

c 



Ans. y-\- 



dm — dr 



8. —6. 

4aJx+66c2;+6diwi 



9. 



5d!r 



13. Unite the first and third, 

reduce all the quantities 
to the lowest terms, &c. 
2a-{-2ab — a;+ cy 

14. Reduce the fractions to 

lowest terms, unite, &c. 
Ans. 2a-f-2a;+l. 

Arts. 123, 4. 

15. See Book. 

,/> ,6 am-A-bm 

Id. aA — , or ■ . 

fit m 



Arts. 122-130.] 



FRACTIONS. 



IS 



n. 3rf+*±^, or ^m-m y+h+d 
m—y m—y 

18. 5x+ 55±?^, or ?£?+?+?*. 



subtraction 

Art. 125. 
1. See Book. 



2 ^-{"^y — ^y* 
dr 

ay — dm-^-hm 



3. 



4. 



5. 



6. 



7. 



my 

17e^— 9g 
12 • 

6y — dy'\'hm 
my 

am-\-m — dd-^d 
dm 

36— 4a 
~ab~' 



Arts. 126, 7. 
8-10. See Book. 
acJ-f-ft/f-f-Ac 



14. 



11. 



cd 



OF FRACTIONS. 

13. ^ . 

ac — ca; — bd — 6y 
6^ ^' 

15 ^y+^y~<^^+^ 

6«?-|-6y — dx — xy' 

- 2ay—2x—Sdy 
^^- 2y • 

18. ^+y.f!l5=:£5+£Zr£±?. 

m — yy — 10a-|- lOh 

20. Incorporate the integers 
with the fractions, reduce 
to a common denom., 6ic, 

Ans. c — o. 



19. 



MULTIPLICATION OF FRACTIONS, 



Art. 130. 
1. See Book. 

my — 2y ' 



3. 



4. 



4ih{a-^m) 
3(a— n) * 

4fl-{-4A — am-'-vih 
Sc-^-Sy+cd+dy * 



16 



KEY. 



[Sect. VL 



5. 



8a+24r* 

ocm 
My 

2€Ah—2abd 
cmry — tmy ' 

g Sd+bd 



6. 



7. 



9. 



Saad^lSad 



Idhy-k-lhy ' 

Aet. 131. 

10. See Book. 

11 - 

11. g. 



12. 



13. 



atfi-^^dm 
ah ' 

3af»rrh3<?r 



5am 

Aet. 132, 
14 and 15. See Book. 

Aet. 133. 

16. See Book. 

17. 3fn. 

18. &+3A 



19. t 
6 

20. §. 

4 



1. 



2. 



3. 



4. 



5. 



Examples for Practice, 
4aaja 



21 • 

a%-\-^x 
aa-cbx 

5 XX 

"26"- 
3a?-|-y 
3a-|-4c' 

4+5/ 



7. 1. 



8. ^. 

X 



9. 



10. 



3c 

aa — hb 



12 
11. 2abc. 

12.?^. 



DIVISION OF FEACTIONS. 



Aet. 134. 
1 and 2. See Book. 

5(Zr 



4. 



5. 



a(2 
4dy 



Arts, 131-147.] simple equations, 
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6. 



7. 



Saby — 3^* 

ah — amy-\4i — my 
12 • 



Art. 135. 
8 and 9. See Book. 

10.1. 

Art. 136. 

11. See Book. 

12. ^,. 
a-f-D 

^dbd-\-Acdx 
111. —————— — , 

ani 

_ ^ 9ac — 3a; 

14. . 

a 



1. 



2. 



Examples for Practice, 
c 



X — y 
2a?+36 



3. 



4. 



5. 



6. 



7. 



8. 



ac+11 

3aa; 

a-|-l — X 
2cdd 

ah-\-hb 
ax 

4x'{-2mx 
Saby ' 
aa — JJ 
"T2~' 

aj-f-y 



9. 1. 
10. 3ca?. 

4cy 



11. 



12. 



13. 



14. 



db' 

27mx 
X — y 

6m{a'^) 
a{a — y) ' 

4aa>-{-6c-(-2(i 

2a?«+a:y+^*' 



SECTION VII. 



Arts. 142-147. 
1,2, 3 and 4. See Book. 

5. a?=4-|-^» 



SIMPLE EQUATIONS. 

6. y=2a6— 2A»i — a. 

7. x=zb—d—n—22. 

8. x=:9-+-86A. 



2* 
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[Sect. VIL 



9. «=15. 

10. a:=ll. 

11. a?=20. 

12. a:=31. 

Art. 149. 

13. See Book. 

14. a;=:94. 

15. x=zah'-\-bh — ad — hd- 

16. x=i4, 

Akt. 151. 

17. See Book. 

. Art. 152. 

18. dgmx =^ abgm -\;- adem 

— adgh. 

Obser. — As the pupil is sopposed 
to be unacquainted with the mode 
of removing coefficients, be can- 
not yet be expected to find the 
Talue of X. 

19. 30ar=i268. 

Art. 153. 

20. ar — dr=.crx — 2hX'\-2hmx 

21. a?=72. 

22. By removing the first de- 
nominator, 4apr=3-|-3a?4-4. 

By transposition, jc=7. (Art. 
152, note.) 

23. a?=10. 

24. 37a:— 36a?=:70 

a:=70. 



Art. 154. 

25. See Book. 

26. x= ^-. 

Art. 155. 

27. See Book. 

28. a:=^. 

a+1 

4)^, iZ>— ._ , . 

4a — 4 
Art. 156. 
30 and 31. See Book. 

32. Dividing by (a+A) 

X — l=d, and a;==d+l. 

Art. 157. 

33. See Book. 

34. ay-\-hy=:-ch — cm* 

ch — cm 

Art. 158. 

35. See Book. 

Q^ chr — cm 

36. y= — Pi-- 

37. 07=2. 

38. «r=3. 

39. x=zl2. 

40. a?=2. 

Art. 159« 

41. See Book. 

42. 104. 



Arts. 14d>161.] SIMPLE EQUATIONS. 
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43. a:=a<f— -=3275. 

c 

44. See Book. 

.- fl6c(Z"«i- ti)-^(/-OT~n) 

c 

Examples for Practice, 
1. a?=:8. 
j^ a^cjZ — a6cA 

3. a?=12. 

QO 

4. a;-^, or 23J. 

5. a?=-^y-, or 25||. 



6. «= 



1— a 
9 • 



7. «?==——, or 3.7. 



8. a?=t 

5 

9. a:=6. 

10. x=li. 

11. a:=9. 

12. x=!7. 

13. a=4. 

14. When the denominator 

16, is removed, the nu- 
merators of the other 
fractions become multi- 
ples of their denomina- 
tors. (Art. 152.) x=i9. 

15. By removing the denom- 

inator 12 first, the oth- 
ers will disappear. 
x=7. 

16. x=zl, 

17. 5K=:4. 

18. x=6. 

19. x=:4. 

20. a;=2. 



SOLUTION OF PROBLEMS. 

Aet. 161. 
1 and 2. See Book. 

3. Let i2x=z the estate ;• 

Then the shares are, 6a?— 1000 ; 42?— 800 ; and 3c— 600 ; 
By the conditions, 13b— 2400z=12« ; 
«=:2400, and 12a;=28800. Ans. 

* Obser. When the conditions of the problem contain firactional ez- 
pressions; as i, |, |, dtc we can avoid these fractions, and oftentimes 



20 KEY. [Sect. Vn. 

4. 12 the less ; 36 the greater. 

5, 6. See Book. 

7. x=0. 

8. 48=:the number. 

9. 120a;=the estate. 

Then the several shares will be 30a:+200 ; 24a;-f-340 ; 

2(>r+300 ; and 152:4-400 ; 
By the conditions, 89x4-1240= 12z ; 
z=40 ; and 12a;=4800. Ans. 

Or, let a;=estate, &c, 

10. 450. 

11. 200 the less ; 240 the greater. 

12. Let z=C's share ; 

By the conditions, 400-|-Q=ic. 

C's=600; B's=400; A's=200; $1200. Ans. 

13. 8. 

14. 32^ miles. 

15. 480. 

16. 1125 and 875. 

17. Let 602;z=:sum ; 

Then20a;+15«+12a;=94; 
a;=:2; and 60x=r: $120. Ans. 

18. Let x=number of hours they travel, ^. 

Then a;=:20. A goes 200 miles ; B 160. 

19. 48 years. 

20. 1920. 

21. 35 feet 

greatly abridge the operation by representing the qnantity sought by 
luch a number of x's ai can 4>e divided by each of the denominators 
without a remainder. This number can be easily found by taking the . 
least common multiple of all the denominators. 



Art. 161.] SIMPLE EqUATIONS. 21 

22. 100. 

23. Let 40a?:=:the number. 

Then 30a:-f4r+5ar+20=:40 ; 
a?=20 ; and 40a:=800. Ans. 

24. Let a7=:the number of gallons ; 

Then — -■=z price pe/ gallon, 

X ' I 

And — -X«=94. 

X — 7 

a;=47. Ans. 

25. Let d5a?=:the annual income of each ; 

Then 5a? X 10=A's debt at the end of 10 years ; 
And 7a?XlO=B's savings at the end of 10 years. 
70a?— 5ac=160. 
a?z=8 ; and 35a?=280 dollars. Ans. 

26. 84 years. 

27. 84. 

28. Let 10a?=his income ; 

then lOar— 2a?— 100=5a?+35. 
a?=45 ; and 10a?=450 dollars. Ans. 

29. Let 42a?-|-48=:the number of pounds of powder ;* 

then 28a?+42=:nitre, 1 

7a?-|-3J=i:sulphur, > by the conditions. 

4a?-|-4 =charcoal, j 
39a?+49i=42a?+48, 
aj=J ; and 42a?4-48r=69 pounds. Ans. 

30. Brandy 29 gallons, wine 44, and water 73. 

31. A $317, B 8951, G $1268, D $2219. 

32. 17, 14, 27, 8 and 33, 

* Obser. Sometimes the solution of a problem can be shortened by 
taking a certain number of x*s added to a certain number of units for 
the quantity required ; as in Prob. 29. 



t 
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33. Let z= the share of the fourth son. 

Ans. 153 shillings. 

34. 147. 

35. 20 days. 

36. Let a;=C's age. 

Ans. C 14; B 42; A 84. 

37. Let x=:number of shillings per yard. 

thenl22_(.io:i??-L.io::5:6. 

a;=:5 shillings. 20 and 26 yards. Ans. 

38. Let 3z+8z=:the original stock of each ; 

Then 5a?— 40=(2a;+32)X2 by the conditions ; 
a;=rl04 ; and 3aj+8=^320. Ans. 

39. 12. j 

40. $40 the harness, $80 the horse, and $240 the chaise. i 

41. 126 gallons. ; 

42. 10, 14, 18, 22, 26 and 30 years. 

43. 19 and 30. 

44. 16 and 24. 

■ 

45. 12 gallons, and 36 gallons. ' 

46. 26 and 42. 

47. A^ B. C. p. 

Let 12a:=the distance from A to B ; 
Then will 18a;=the distance from G to D ; 
And 4x=the distance from B to C ; 

By the conditions, 34x=::34 ; 

z==:l. 
A to B=12 miles ; B to C=4 miles ; > . 
and C to D=18 miles. > * ' 

48. Let 2a7, 3a;, and 4x=the numbers ; then 

9a:=36 ; and a;=4 ; 
8, 12 and 16. Ans. 

49. Let 27a;-|-200=the stock ; 

Then will 36a;-|-200=sum at the close of the 1st year. 



Arts. 166-172.] 



INVOLTTTION. 
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And 48a;+200= sum at close of 2d year. 
And 64a;+200=: ** " 3d « 

By the conditions, 64«-f-200=54a;-j-400 ; 
,£740. Ans. 
50. 24000. Ans. 



SECTION VIII. 



INVOLUTION. 

1 


Art. 166. 


20. (a5— y)"". 


1, 2, 3. See Book. 


21. {x+y)2\ 


4. 27a?3. 


22. aH^. 


5. 256y*. 


23. a»66Ai2. 


6. l2Sa^. 


Art. 171. 


Art. 167. 


24. See Book. 


7. See Book. 

8. b^mH^. 


25 ^ ^ ^ 
^^- a^' a3' rf^- 


9. cTdy. 
10. e?*A*y*. 


26 ^"'^ 
^- 27y3 • 


11. 6463, or (46)3. 

12. (6ae?)", or 6V(r. 




13. (3»iX2y)3, or 2iem^y^. 


««(d-h»)» 


Art. 170. 


(H-i)« ■ 


14. See Book. 


Art. 172. 


15. a3*62.4— ^1258. 


29. See Book. 


16. 64a«aj3. 


30. a* 2a6+6». 


17. 1296a i2aj8^4. 


31. a3-f3o2+3a+l. 


18. (a+6)io. 

19. {a+by\ 


32. a2+2a6+2aA+62+26A 
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83. a^+ea^d-^9a^ +^a+ 
12aci?+36arf+8rf3+ 

36cP+54df+27. 

34. 6*+863+2462+32*+16. 

35. a?5^5a;4^i0aj3-j_i0a;2+ 

5ar+l. 

36. 1— 66 + 1562—2063 + 

156*— 66^+66. 

Art. 173. 

37. 38. See Book. 

39. 4a2+4a6+6^. 

40. *2+2A+l. 



41. a262+2a6crf+c2rf2. 

42. S6y2+S6y+9. 

43. 9J2_6JA+i^2. 

44. a2— 2a+l. 

Art. 174. 

45. See Book. 

46. (6c+8+a;)". 

Arts. 175, 6. 

47. 48. See Book. 
49. a^+2ab+2ah+b^+2hk 

Art. 181. 
1. See Book. 

3, 4. See Book. 

5. 729a?6+2916«5y+4860a?*y2+ 4320r3y3-^ 2160x2^*+ 

576a:y5+64y6. 

6. a2— 2a6+62. 

8. a*— 4a36+6a262-^a63^54, 

9. a:6— 6aj*y+15x*y2_20a;3y3^15a.2y4_6j.y8^y6. 

10. a"— Aa<»->J6+Ba^"-2>62— Ca<»-3)63^&c. 

Art. 182. 

11. See Book. 

12. a*— 4a3+6aa— 4a+l. 

13. 1— 6y+15y2_20y3+15y4— 6y6+y«. 

14. l+Ax+Bx2+Ca;3+DxS &c. 

Art. 183. 

15. See Book. 

Art. 183.a. 

16. See Book. 



Arts. 17S-183.a.] involxttion. 25 

,, 9ag+12g+4 
1/. g . 

« 

18. x^ — ^H--x» ^' 4 — — • 

1*7. ——————— , 

^' w. • 

Examples for Prtxctice. 

1. x3H-3z2y+3sn;2-fy3. 

3. a«— 6a56+15a*&a— 20a363+15a2i*— 6a6»+6«. 

5. 28— 8ir7y-f-^^V^-56a;5y3^70jj4y4.56a.3y5^28a;2y6 

6. m^ + 7m«n + 2im^n^ + 35OT*n3+35m3n*+21m«n»+ 

7. «»+ 9a86+36a762 -f. 84a663 ^ uea^h*' + 126a*6* + 

84a3ft6^36^257^9^68^59. 

8. a:»o^ 10x»y+45«3y2^120a;Ty3 ^2i0x V+2&2x^y* 

H-210x*y«+l^^^y^-H52^y'+102y8+yi^. 

9. ii3.iaui2y^78aji iy2.286ziOy3+7152»y* - 1287x«y* 

+ 1716x7^6 _ I716a;6y^ + I287x^y^ —Hlbx^y^ ^ 
286x3yio_78j.2yi i^l3j.yi2_y 1 3. 

10. o7^7a«6+21a662_35a453 ^35a354_2ia265 + 706® 

— 6^ 

11. a8+8a^6+28a662-|-.56a»63^70a*6*+66a36'i+28a«i« 

+8a6^+i8. 

12. 32+80x+80x2+40x3+10x*+x». 

13. a^-^-Sa^c+Sac^+c^ — Sa^bz-^abcz — Sc^bx-^-Sab^z^ 

-}-3c62x2— 62x^ 

3 
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14. Substitute % for 3ftc. 

Ans. a3_f.9a25c-f27a62c2-j-2763c3. 

16. 16a*6*— 32<i3j3x+24a262a;2_8^jjj.3^j.4, 

16. Substitute x for 4a5 ; and y for 5c^, dz;c. 

Ans. 16a2624-40a5c2-f25c*. 

17. 27x3— 162x2^+324x^2— 216y3. 

18. 125a34-225a2cf+135a^24-27rf3. 

ADDITION OF POWERS. 



Aet. 185. 

1, 2 and 3. See Book. 

4. — 5x®y^. 

5. 96^ 

6. 4a V • 

7. a^AS 

8. 7(a+yr. 

Aet. 186. 
9 and 10. See Book. 



11. 18x(a— 6)3. 

12. 5(x+y)*+15a2. 

13. a^b^+x^y^+an^ 

+a*66. 

14. lla^ftc^. 

15. 15a34-l06c2. 

16. 4(ay — cfn)^. 



2«,4 



— a?-^y 



SUBTRACTION OF POWERS. 



Art. 187. 

1. See Book. 

2. — 76«. 

3. — A256. 

4. 0. 

5. 3(a— *)6. 

6. 5(a+6)*. 



7. 5a2x3+9xy2. 

8. 2a3(62_8)3. 

9. a263_f.a.3y4.a656^jp2y3. 
10. (a;3+y4)3_3(«2_ft3)5 

+3(a2— ^3)3. 

11. x(a— 6)3. 

12. i(x+y)2. 



MULTIPLICATION OF POWERS. 



Art. 188. 

1. See Book. 

2. a*A26-«. 



3. — 6a6xj^2, 

4. 6(fy*A3x-". 

5. a^aHH^y^y; or a^b^y^. 



Arts. 185-194.] 



POWERS. 
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Aet. 189. 

6. 8a2". 

7. 6a?^ 

8. 6V- 

9. a^jsys. 

10. (6+A— y)"+^ 

11. a?*— y*. 

12. 8a;*y+2a?3y— 2x2— 3a;2y 

-J-a?. 

13. 2a?5+a?*.+32;3— 9a;2_4c 

—5. 

Art. 190. 

14. See Book. 

15. y-»-"*-4. 

16. a-13. 



17. —a-*. 

18. —d!^. 

19. — y""-^ 

20. See Book. 

Art. 191. 

21. a^—y^^ 

22. a*— y*. 

23. a8— y». 

24. a^—a^. 

25. 6a2(x2— y3)7. 

26. J(a2+63)5. 

27. a6_5*. 

28. a;*+2a?3y+2x2y2-j_2ajy3 

29. a5+3265. 

30. a*+a26— 8a2_8ft. 



DIVISION' OF POWERS. 



Art. 192. 

1. -3y*. 

2. ^sT. 

3. 6+3y4. 

4. c?. 

5. See Book. 

Art. 193. 

6. See Book. 

7. a\ 

8. a?o=l. 

9. »iy. 

10. 63. 

11. 2a". 



12. o^^ 

13. 4(6+y)-3. 

Art. 194. 

14. See Book. 

15. _a;-2. 

16. A^ 

17. 3a"+3. 

18. a25. 

19. 6-2. 

20. a-3. 

21. (a^+y^y 

22. (6+a;)* 



l»»— n 
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Compound divisors wUh 
indices. 

23. a^ — aa?-j-a?2. 

24. a2^2aa?+2ar2. 

25. a:5+a;*-fa?3-HB2-f.xH-l. 

26. a+6. 

27. 66-^26*c2.^a^4^g6. 



28. a2— <c-f 



a:< 



o' 



32. 2y2_3y4-2. 

33. a:*— a?*+a:3— <c24-»— 1. 

34. 2a;2_3a;4-l,and-.2rem. 

35. a^— 2a26-f 4a6H-4a62 

— 862— 86% and 1663 
+196* rem. 

36. x2+ax— a». 

Abt. 194.a. 

37. See Book. 

38. y^-\-ay'r\-a^. 

39. y3^^y2^^2y^^3. 

40. y* + ay^ + a2ya -f a^y 
+a*. 



29. a^-^2ab+b^. 

30. 4a?2+2a?y-|-y2. 

31. x^—2ax+a^. 

greatest common measure. 

Art. 196. 

1. See Book. 

2. x3— 62a;-r«=x2_52, 

Then x2— 62)x2+26x+62(l 

«2-.62 
Dividing this rem. by 26, (Art. 196,) 26x+262, 

We have x-j- 6, 

And x2 — 52.i_j._j_j---2; — J, 

Hence, x+6. Ans. 

3. a^c-^a^x-^a^:=:zc-^. 

Then, cx+*^-f-«-Hc=aJi 
c-f-x. Ans. 

4. Divide one of the quantities by 2, and the other by 3, 

And each will become, x^ — 8a? — 3. 
Hence, x^ — 8x — 3. Ans. 

5. a»— 62a3^a3--^2_52 . 

Then a*— 6*-i-a2_62=a2+62. 
Ans. a^ — 6^. 



Arts. I94.a.-197.] common measttre. 
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B. Ans. x-f"!' 
7. Dividing, &c. 



)x*— «* {z 



X* — a^x 



Divide the remainder by a ^ , aH — a^ 

X — a. Ans. 

8. Divide the 1st by the 2d ; then divide the remainder by 

26, &c. 

a — 2b. Ans. 

9. Divide the 1st by the 2d, and the remainder by 2te^y &c. 

a^ — x^, Ans. 
10. Divide the 1st by the 2d, and the remainder by — 2abi &c. 
a-f-fc» Ans. 

fractions containing powers. 

Art. 197. 

1. See Book. 

2. 2x. 

„ 3a-f4aa 

^' —T— 

4. Divide each term by 2ay. — ^ ^v" - Ans. 

5. See Book. 

^ 2a8 , 5as 2fl3 6 

0. =— =■ and :r-^, or tr-= and 



7. 



8. 



Sx^' 

a^-^ ab — a^b — b^ 

»2 «* 1 



5a2* 



11.?. 



^ a^b^-i-b' 



10. 






12. 



13. 



14. 



a2a?2_l- 



3» 
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SECTION IX. 



POWEES OF BOOTS. 



Art. 206. 

1. 4th power of the 3d root. 

2. 3d power of the 2d root. 

3. 8th power of the 6th root. 

4. 7th power of the 8th root. 

5. a* 

6. d*. 

Art. 208. 

7. See Book. 



8. aO-2 6 

9. flO *. 

10. a^^. 

11. ai 8. 

12. a^^^ 

13. See Book, 

14. fll. 66666. 

15. «! 57142. 



Art. 210. 
1 and 2. See Book. 

3. (a6)*. 



2 

4. a". 



evolution. 

n 

13. a;2. 

14. d*. 

15. a* 



5. (2rf-^)+ 

6. (a—*)*. 

7. a*, 
-i 



8. a 

9. a* 



m 



10. a?". 

11. a^: 

12. a?2. 



Art. 210.a. 

16. See Book. 

17. (3y)i 

18. (a6A)*. 

19. 26*. 

.1 

20. jry\ 

Art. 211. 

21. See Bodi. 



22. 



^6 



Arts. 206-223.] eadical quantities. 
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23. v/— . 
V ay 

Art. 216. 

1. See Book. 

2. x—l. 

3. a ' 



4. a 



S' 
5. a+|. 



6. a4--. 
c 



EEDUCTION OP EADICALS. 



Abt. 220.- 

1. See Book. 

2. (64)*. 

3. (81a*)i. 

4. {iaH^)i. 

5. ^27X(a— a;)3. 

6. (a6)*. 

7. a«68)i 

Aet. 221. 

9 and 10. See Book. 

1 1 

11. (a2»)« and 6* 

1 



Aet. 222. 
Hand 18. See Book. 



mn 



12. (x^)"« and (y") 

13. 8* and 9*. 

14. y/{a+b)^ and y/{%-y)^. 

15. (a5)TV and (63)A 

16. (z* )* and (53 )*=( 125)* 



19. 
20. 
21. 
22. 

23. 
24. 



43)* and (3^)^. 
x»o)*and (y2o)i 
a3)* and (62)*. 
J)^ and (d*)* 



cT)" and (6 "• )", 

a«)*,(6*)T^and(c3)T^ 

Abt. 223. 
25 and 26. See Book. 

27. \/9><2=3^/2. 

28. v/6463X4/c=46^c. 

30. a^b. 

31. Va2XflH-*=a(<»— 6)*. 

32. ^27a^X2b=:3a^2b)^. 
3a V49a2X2ar=7a(2«)*. 
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34. ^a^x 1+62^(1+62)* 

Art. 224. 
35 and 36. See Book. 

37. (16a*6^)*. 

39. V^4X2=\/6- 

40. \/646»X«=(6463c)*. 

Examples for Practice. 

1. V150. 



3. 125* and 36*. 

4. (aa)*and(a2)* 

5. 7V2. 

6. 9/V/3. 

7. 3^2. 

8. 7^/16X5=28^5. 



9. 9^/27X3=278/3. 



10. xVl+a- 



11. 3aV22a:. 

12. x{x—a^)^^ 



ADDITION OF RADICALS. 



Art. 225. 
1. 3l/ay. 
2* av/a. 

3. 7(«+A)t 

4. 126**. 

6. (a+y)VX^- 
Art. 226. 

6. See Book. 

7. 4V6+2v'ft=6\/*- 

8. as^x+bWx=^{a+h^W^ 

9. (6a+5)V!y. 
10. av/2a. 

11 and 12. See Book. 



Examples for Practice, 

1. 7\/3. 

2. 14v/2. 

3. 15v/5. 

4. 9?/5. 

5. 323/2. 

6. 19V3. 

7. 16V6. 

8. 7iK/rf. 

9. Ilx2v'c. 
10. 7a2 iJ/6. 



Arts. 224-234.] radical auANTiTiES. 
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Aet. 229. 
' 1. See Book. 

2. (a+xy. 

3. 8**. 

4. {a — 6)v^a?+y. 

1 

5. a ". 



SUBTRACTION OF RADICALS. 

6. 5V52— 2V2=3V'2. 

8. X*— «*. 

9. W2. 

10. 2^5. 

11. lO/v/6— 9^/6=^/5- 

12. (4a2— 2a)/v/5x. 



MULTIPLICATION OF RADICALS. 



Arts. 230 and 31. 
1, 2 and 3. See Book. 

4. (a^— w^)*. 

5. (dhxyY' 

7. V(a'^y)X(h+h). 

8. («"«"*)"". 

9 and 10. See Book. 

11. (aV)*=«y- 

Art. 233. 
12 and 13. See Book. 

14. 3y^. 

15. (a+6)^. 

16. (a-^)^. 

17. a?""^. 



18. y*""*=y* 

1— i. 

19. a- "==« =1. 

20. «(''-'*+*-*)=jiO=:l, 

21. a*. 

22, 23 and 24. See Book. 

25. (a+6)*=a+6. 

26. a^=a. , 

Art. 234. 

27. See Book. 

28. a6(a;3d2)i 

29. See Book. 



30. ay(62— 0:2)^. 

31. aXA/ky^. 

32. a6z. 

33. £i6(i'"^y""*)=a6(ay)"*. 
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34. 2xy. 

85 and 36. See Book. 

Examples for Practice, 

1. (a^h^)^. 

2. 30\/10. 

3. 6(432)*. 

4. (a262j3)* 



KEY. 



[Sect. IX. 



5. . /?^. 

6. {ac — ad)X(a^f— or^) . 

7. 30\/10. 

8. iVV6. 

9. 15\/10. 
10. 27/V/15. 



11. 8706^0 

12. 4. 



« 



division of radicals. 

Art. 237. 
1, 2, 3, 4 and 5. See Book. 

6. V2«^. 

7. /v/Ar. 

8. (a24-a?)* 



9. I?^)'^. 

10. (ay)l. 

1 1 and 12. See Book. 

Art. 239. 

13. 3a*. 

14. (ax)*. 

2. 

15. a"- 

16. (6+y)». 

17. (r2y3)-f 

18 and 19. See Book. 



Art. 240. 

20. 4.x^/y. 

21. 9(V6. 



22. h{a^xY, 

23. 2\/8=4v'2. 

24. hfk/x, 

25. See Book. 



1 



Examples for. Practice, 

2fh^ \* 
* 3U^cj • 

2. 2^27=6. 

3. 15. 

4. 12^2. 

5. (a6)*. 

6. (4a-3a:)* 

7. 3\/23. 

8. 8^4. 



Arts. 237-245.] radical quantities. 
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9 KA 
^' 2V 2' 

10. 7* 



11. e\/3. 

12. 2-^4. 



INVOLUTION OF EADICALS. 



Abt. 242. 

1. See Book. 

2. «*X3=a* 

n 

3. a^ 

4. a^y**. 

5. a"a;'"=(a"*x")"". 

6. a^x^, 

7. a*==a. 

n 

8. a"=a. 

Art. 243. 
9, 10 and 11. See Book. 



12. a"*V. 

13. a^{x—y). 

14. 27a3y. 

Art. 244. 

15. See Book. 

16. a^—2a^/b—aWb + ah 

+26—*^. 

17. 8rf3 + l2dW^ + 6c& + 

18. d2. 

19. x^—ix^L 

20. a3+3a264-3a52-^-63. 



EVOLUTION OF RADICALS. 



Art. 245. 



1. See Book. 

2. a*(a?y)*=i(a2a?y)*. 

1 JL -i- 

3. a"(6y)«"=(a«6y)'". 

4. a*X6^=(a«6)^. 

5. 2d^^. 
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KEY. 



[Sect. X. 



Examples for Practice, 

1. 3a* 

2. (a+6)~*. 

3. (a^-y)■^. 

4. — 5aa:2. 
2a2 



5. 



6. 



Say' 



3 

7. jp— 36. 

8. a+|. 

9. (a«a:i2)i 

10. (_27y3)* 

11. (ae)*andai 

12. 256^^ and 126^^. 

13. (a* and ftS)* 

14. (16 and 16)*. 

1^- ViSxezrTve. 



16. xVjc — a^. 

17. Sum =6a\/x. 
Diff. z=.2aA/%. 

18. 4^3+2^3==6^3=sum. 
And 2^3=difrerence. 

19. 70^9. 

20. 4. 

21. a5(a2— c)*. 

22. 6(a-|-&) *»" . 

23. 2^27=6^/3. 

24. 2^4. 

25. 7* 

26. 8^4. 



27. 4913^.^26i=4913X 
2V21=10317av/21. 

28. 27-f 10^/2. 

29. g^. 

30. aVaJ— 3xV6+3^/« 

— h^h : or, x^ — 3a;\/6-j- 



SECTION X. 

REnuCTION OF EQUATIONS BY INVOLTTTION 



Art. 247. 
1, 2. See Book. 
3. x=:63. 

^- *=36+^- 



^)^ 



5. a;=(3+cf. 

6- 2=IM» or 3^5^. 

7. a;=:20. 

8. x=12. 



Arts. 247-250.] quadratic equations. 
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9. x=z4. 
25a 



10. x=z 



11. xzn 



16- 
9 

20' 
1 



12. x=, 

1— a 

la. ar=4. 

14. a:=Ja. 

REDUCTION OP EQUATIONS BY EVOLUTION. 



15. ar=a\/J. 

63— 4a2 



16. X=:- 

17. ^=1 

18. a:z=81. 

19. a:z=:16. 

20. x=6. 



4a 



Art. 249. 
1 and 2. See Book. 
Q ^- . ( bdh—a bd\i 

no— a\Jl 

Art. 250. 
5. See Book. 



V 



6. x=z(h^—2hd+d^'\'af. 

7. arz=(2a2+2a5+62)* 

8. (j:2— 1)*= ?~— . 

Removing the denominator, 
^2 — 1--.8 . and xz=zS. 

9. ar=6. 
10. y=:a-j-i^. 

PROBLEMS. 



11. (13-fV23+^)*==5. 

Involving each side, 

13-+V23+y2=25. 
Transposing and involv- 
ing each side again, 
23+ya--i44. 

y2=12L 

By evolution, y=:ll. 

12. (3+'5/829+x2)2=144. 
3+^^9+^=12. 
Involving each side, dsc. 
^329+x2z=9. 



329+0:2=729. 
Transposing, a?2z=:400. 
And ar=:20. Ans. 



1 and 2. See Book. 

3. x=400. 

4. a?=12. 



5. a:=:16. 

6. 4. - 



as 



KEY. 



[SecuX. 



7. Let 10ar=their sum. 
Then 72r:=:gTeater. 
And 3x=le8s. 
30x2=270. 

ar=3. 

Then 21=:greater. 

And 9i=:less. 

8. Let 2ar=:difference. 
Then 2:9::22r:greater, 

t 

And Ox-— 22r=less. 

By the conditions« 
81x»-49x2=rl28 ; 

x=2, and 2x=4, the diff. 

Then 18 the greater, 
and 14 the less. 

9. .10 the greater and 8 the 

less. • 



10. Let 2x=:difrerence. 

Then 7-f-x=:greater, and 
7 — ^x=less. 

63+9z _ ll$^— 16a; 
7-a; "^ 7-l-x ' 
x=l, and 2x=2. 
Ans. 8 and 6. 

11. Let 4x and 5x=:the Nos. 
Ans. 12 and 15. 

12. 126 miles. 

13. 24 and 15. 

14. Let x=:longest piece. 
Then 36 — ^xmshortest do. 

:e2:(36— x)2::4:L 

«2=4(36— «)2. 

x=24. 

24 and 12 yards. 

15. 6 and 4. 

16. 12. 

17. 12. 



AFFECTED QUADRATIC EQUATIONS. 

Art. 258. 

1. See Book. 

2. «=46±V166+*. 



8. .=^?±(^-H+*)* 
6. ,=_|±(|-H+6)* 



Arts. 258-265.] quadratic eqitations. 89 

6. x=:-^±:{— — l-ab—cdy. 

«• •=a±(aj+''*)* 

Art. 260. 
9. See Book. 

Art. 261. 

12. See Book. 

13. a;=— 5±:/v/81=4. 

Art. 262. 
. 14. See Book. 

15.x=-^i^jj+— ^j . 

Art. 263. 
16. See Book. 



"•-=«Tr=^^(ir+ 



;k 



a+l 
Art. 265. 



— cfctV4aA+rf^ 

18. X=: s • 

19. 2=3. 

20. x=18 or 12. 

21. xrrldtVA— d+1. 

22. «=8. 
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KEY. 



[Sect X. 



Art. 267. 

23. See Book. 

24. aj=±%/2fct\/(462+a). 

25. a=(— 2iVi 



26. a;=(— 4±:\/a+6+16)". 

Aets. 269-274. 
27-31. See Book. 

Examples for Practice. 

1. a;=7, or —4. 

2. ar=12, or — |. 

12. :r«+|=±V^. 



3. ar=4, or — f . 

4. a:=4, or — 1. 

5. a:=4, or 2^. 

6. a:=12, or 6. 

7. ar=:21, or 5. 

8. ar=l, or —28. 

10. ar=10. 

11. a:=l4-VTI^. 



Extracting root, 6cc, 



-\/-Jt(6+-^)*. Ans. 



13. Clearing of fractions and dividing by 2, the equation 
becomes 2«® — x^zzz — ^. 



r 

Completing the square, &c, 4a;3 — 1=0, 
«3=j, andx=^y/ J. Ans. 

14. x^l 

15. a;=49. 

16. ar=}\/6. 

17. ar=6. 

18. x=^2. 

19. 2(l+x— ar2)-Vl+jc— x2=: 

Completing square, (Art. 267,) 
16(l+2r— a72)--8\/i4liII^^ 



1 

9' 



1 



Arts. 267-274.] quadsatic equations. 41 

o 

V l-j-a5— ^=^5. 

o 



20 






■-^n/ 



12& 

21. ar=:4. 

22. ar^+a;^=756. 

By Art 267, 4ar*-f4r*-f 1=3025. 

2ar*+l=:±55. 
ar*=27. 

2r'^r=3 ; and :r=243. Ans* 

23. x=z4. 

24. x=9(L 

25. x=9. 

26. a/x^'\-\^x^=6^/x. 

Dividing by \/a?, /v^j;*-f^^^=0 ; i« ©• a:^*f-ar=:6. 
arr::2. Ans. 

27. x=z2. 

28. Ilar2— 59jr=— 78. 

Completing the square, &c. 2r=3. 

29. (jc— 5)3-^(x— 5)*=:40. 

By Art. 267, 4(x— 5) 3_12(x— 5)^+9=169. 

Extracting the root, 2\/(x— 5) 3—3= 13. 

transposing and dividing, \^{% — 5)^=8. 

By involution, (a? — 5)3=64. 

By evolution, » — 5=4 ; and «=9. Ans. 

4* 



i» 



XS7. 



[Sect. X. 



30. x^2=.2\^x+e. 
«z=10, or —2. 



?ftOBLEMS IN QUASfiATIC EQUATIONS. 



9. 40 and 16. 

10. 15 pieces. 

11. 9 and 6 miles. 

12. 17 and 11. 

13. 120 bj A, and 80 by B. 

14. 7 and 3. 

15. 7. 

16. 75 yds. at 80 cts. per yard. 



1. See Book. 

2. 25 and 20 years. 

3. 9 and 13. 

4. 6 dollars. 

5. 2 and 5. 

6. 20 and 32. 

7. 40 and 160. 

8. 2 and 4. 

17. A 117, and B 130 miles. 

18. 18 of the finer and 20 of the coarser pieces, 20 and 16 

shillings the prices per yard. 

19. Let 22rr=the number of gallons of Tenerifie. 

Then 54x+2a:2 — 8ar=the cost of both. 

By the conditions, 54ar+2ar2— 8ar=:20a?+540+576. 

Transposing, &c. x^-|-13a:=558. 

a:=18 ; and 22r=36, the No. of gallons of Teneriffe ; 

and the Madeira cost 18 shillings per gallon. 

20. 6. 

21. 16 years. 

22. Let 3arr=the number of gallons ia smallest cai^ ; 

Then 32:4-5=the number of gallons in largest cask ; 
a?— 2=price per gallon. 
f^' 6a?2— 7a:=68. 
ar=4. 
12 and 17 gallons ; price f2 per gallon. 

23. Let xz=zihe number of silver coin ; 

24— a:=i:the number of copper coin ; 
ar2— 24x=— 1.08. 



Art. 274.] QUADRATIC EQUATIONS. 48 

2r=18, the silver coins. 
16, the copper coios. 
34. Let :r=the number of oxen ; 

Then??=^-Hl. 

X x+4 ' 

^=16. Ans. 

25. 10 and 14. 

26. 20 and 40. 

27. 25 and 121. 

28. 2 and 18. 

29. ^ and f . 
aO. 3 and 18. 
81. 7. 

a2. 16. 

Sa. Let z= the length. 

42 —x=i breadth. 
By the conditions, 42x* — x*=432. 

a;z=24 length. 

42— a=18 breadth. 

34. A^s 15 years, and B^s 8 years. 

35. 5. 

36. 7 rods. 

37. Length 15 rods. Breadth 10 rods. 

38. Let x= number. 
By like conditions, 2;-f-\/«=156. 
By transposition, \/a;=156 — a?. 

By involution, x:=(156 — a)*. 
Completing square, &c. z=:144. Ans. 

39. Let 2=: length. 

48 
Then -^ —x= breadth. 

By conditions, aj— (24— x)X35=:24« 
2=14 length, and 10 the breadth. 




y 



By principles of fel- 
lowship. 



4i KEY. [Sect* X;^ 

40. Let 2;= the width of the border, 

Then 54x+54x+36z+36z+4x2=1944. 
Completing square, &c. 2=9 feet, the width of border* 
The length of the lot is 27 feet. 
And the breadth 54 feet 
And 38S8 square feet of land. 

41* 177 in rank. 
118 in file. 

42. 3 inches. 

43. Let x= A's stock. 

Then will 500— jb=: B's stock. 

g;^:^X400=A'8gain. 
^^X400=B'sgain. 

By conditions, — X 400=450 — x. 

2r=i:S200, A's stock. And $300, B's. 

44. ^30. 

45. 75 sheep at 16 shillings a head. 

46. A went 117 ; B 130 miles. 

47. A's stock $480. B's $420. 

48. Length 27 yards ; price $2 per yard. 

49. Let x=i number of gallons first drawn off. ^^ 

Then 20 — x=: number of gallons of wine remaining ii^^ 
the first cask. 

Mtxt Wine. Mizt ^2 

20 : ar : : ar to — = the wine drawn from 2d cask, &c. 

„^ , x^ 400—20x4-^:2 . . . , 

20— ar+— = -—i — = the wine m 1st cask 

af\er it is filled with the mixture. 



Art. S77.] TWO UNKNOWN QITANTIIIES. 4& 

HllL WlIM, HllL 

„^ 4m—iiOx+x'' „, iOO—aOx+x' ^ 
30: 20^"^^'° g^-!— = thewine 

ia 6^ gallons of mixture. 

40ft— 30a;+a:» m^—20x+x' .. 
By conditions, gg— ' ^— ! — = 10. 

Clearing of fractions, &c., 2x' — 40a;=i— 300. 
Completing the square, &c., x;:^10. Ane. 
50. Let »=: ihe number of lbs. of pepper for i€10. 

Then 2'+60= the number of Iba. of ginger for rf80. 

— = pnce per lb- of pepper. 
^j-^=: pnce per lb. of gmger. 



^. -.=65. 



■* ~ la — 



13 — 13 * 



Hence the price per lb. of the pepper, is 10s. 
And the price of the ginger, is 5a. 



TWO VNZt s. 

Aet. 2T7. J=4. 

1. «ce Book. d y=30. 

2. x=5 ; and y=6. d y=9. 

3. x=10j andy=3. dy=4. 



[Sect. XI. 



* y=- 



_*'— rf Aet. 279. 

^ ' 10 and 11. See Book. 

^^_ i'+d 12. x=5 ; and y=3. 

2* ' IS. a:=2; and ,=10. 

__i—ad H. a=4; and y=20. 

*~ *^^' 15. 1=8 ; and y=:12. 

1. I^t x= the distance the prirateer sails. 
S. Aod y= the distance the ship sails. 

3. By the conditious, ;r=y-|-20. 

4. And *:,:8:7. 

5. 7jr=:8y. 
ft '' 

7* , 



Suba^ting value of y in 3, 

. A's age 49 ; B's 21. 
. 10 and 15. 

Art. 28] 
and 20. See Book. 
. x=6 ; and y=4. 
:. i=:8; andy=6. 
i 7=13; andy=2. 
:. x^l ; and y=r3. 
: mil the g 
i. F<Mr lemons 
. 120 the grei 
I. 60 feet the 1 
46 feet the i 
Art. 389 
I. Let - = the fraction. 
■ff. Ans. 



+30. 
x=160; aiidy=: 



Arts* 27^286.] thbee unknown quantities. 
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30. 10 the greater ; and 2 the less. 

31. 3 the greater ; and 2 the less. 

32. 20 the greater ; and 12 the less. 

33. 32 the greater ; and 20 the less. 

34. Let x=i the tens, and y=z the units. 

Then x+yzziS. 

Since z stands in ten^s place, 

10a:-|-y= the number. 

By conditions, 10x-|-y-j-18=10y-f-y. 

Then a:=:2, and y=:6. 

36 is the number. 

Ohser, This and other similar problems may be solTed by using ono 
unknown quantity. 



35. Let zr= the tens. 

y=r units. 

«+y=9. 

lOic+y— 27= lOy+a;. 

a;=6 ; and yr=3. 

63, the sum of their 
ages. 



36. Let x= gallons of brandy. 

And y= gallons of gin. 

By the con- 1 «+6:y+6:7:6. 

ditions, ( x — 6:y — 6:6:5. 

6z+36=7y+4e. 

5z— 30=:6y— 36, &c. 

78 gallons of brandy. 

66 gallons of gin. 



THREE UNKNOWN QUANTITIES. 

Arts. 284 and 5. 
37 and 38. See Book. 

39. First, from the three, get two equations. 

4aj-f-3y=36. 
6a:-|-3y=48. 
Then2x=12; and x=6. 
y=n4 ; and «=:2. 

Art. 286. 

aA-h—c fl+c — h J h'\-c — a 

40. z=: — ^7i — ; y=— ^ — ; and 2=— ^"5 — . 



48 KEY. [Sect. XI. 

41. z=:64 ; y=72 ; and 2=84. 

Art. 287. 

42. A 46 ; B 9 ; and C 7 miles. 

43. z=24; y=60 ; and 2=120. 

44. «=30; y=20; and 2=10. 

Art. 288. 

45. See Book. 

46. «;=100; a;=150; 5r=^; and 2=105. 

47. 93. See solution of problem 34. 

48. 36. 

49* 13 and 4. 

50. ^. 

51. 56 and 33 guineas. 

52. Let Xj y and 2, be three of the parts. 

And 9 — as — y — 2= the fourth. 
Then 1, «+2=y— 2. 

2. «4-^=22. 

3. 22= ~^T^^^ i &c. 

Find the value of y and 2 in 1st and 2d, and substitute 

them in 3d. 
2=18, y=22, 2=10, and the 4th =40. 

53. 50, 65 and 75. 

54. 10 and 2. 

55. Port, 3 guineas ; and sherry, 2, 

56. 78 gallons of brandy, and 66 of water. 

57. t. 

58. 72 apples, and 60 pears. 

59. 13 and 17. 

Art. 292. 

60. See Book. 



Arts. S87-335.] 



KATIO. 
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SECTIOl* XII. 



^ 



RATIO. 

AsT. 313. 

1. First, express the ratio of each couple in the form of a 

a fraction. Thus -^ and ff . 
Second, reduce the fractions to a common denominator; 
and they become f f | and f f f , the laai of which is 
the greater by -^^ than the first 

3 

2. The 2d is the greatest by -. 

65 

3. By Art 302, — =5. Ans. 

4. By Art. 302, 7X18=126. 

5. 42«:+6a : 10^-706, or ^^^^^_^^^. 

6. x^—y^:bh. 

7. Greater inequality. (Art 303.) 

8. Equality. (Art 303.) 

9. 14:15. 

10. 3X'7X«3:7X3Xy^ 

By rejecting equal factors from the antecedent and con- 
sequent, (Art* 311,) z^ly^. Ans. 



42ax-f-6a 



SECTION XIII. 



AftlTHMETICAL PBOFOBTION AND FROGRESSIOX. 



Art. 330. 
1, 2 and 3. See Book. 

Arts. 332-335. 
4 and 5. See Book. 



6. 440. 

7. 5 miles and 1300 yards. 

8. 3775. 

9. 3. 



50 KEY* [Sect XIII. 

15. 900 strokes. 



16. 10201. 

17. 730. 

18. 301. 



10. 21. 

11. 280. 

12. 9220.90. 

13. $667.95. 

14. 156 strokes. 

19. $340. Ohser. The principle is the first term; the rate, 

the common difTerence ; and the tiumber of years, 
the number of terms. 

20. 3. 

21. 19. 

22. 13, 20, 27, 34 and 4L 

23. 12, 16, 20, 24, 28 knd 32. 

Art. 336. 

24. See Book. 

25. Let 7= 2d term, and yz=. common difference. 

Then x — y, «, x-j-y= the series. 
Adding the terms, 3z=9, and z=:3. 
The sum of the cubes, (x—y)a-j-«»-f-(«4-y) 8=153. 
That is, 3z8+6xy 2= 153. 
*'+2xy»=51. 
Substitution, 27-f 6^2^=51. 
Then y=:2 ; and the series is 1, 3 and 5. 

26. Let z= 2d term, and y=: common difference. 

Then x — y, a?, «-|-y= the series. 

By conditions, a? — y-|-a!-)-x-f"y=^l^' 

That is, 3z=z:15, and z=5. 

And 2a:2+2y2=58. 

By substitution, &c., y=2. 

The series is, 3, 5 and 7. 

27. Let x=z 2d term, and y= common difference. 

Then will x--y^ «, a?-f-y» a?-|-2y=:the series. 

1. 2£^—2xy+y»=M, 



Arts. 336-357.] gbometrical progbessiom. 51 

2. ara+6a;y+5y2^130. 

a Adding 1st and 2d, 4v<44«^y4-6y2=:164. 

4. Dividing 3d by 2, 2x^+2zy+^^:=zS^. 

5. Adding 1st and 4th, 4ic2-f-4y2=116. 

6. Dividing, &c. xz=V2&-^^. 

Substituting this value of a? in the 1st, reducing, &c. 

y=2, and x=ib. 
The series is, 3, 5, 7 and 9. 

28. xzmS^ y=l9 and the number is 234. 

29. Let a;=:::2d term, and y= common difference. 

Then x — y, a?, a7-|-y, a7-f-2y=:the series. 
2, 6, 10 and 14. Ans. 

30. Let 2r= common difierence. 

Since the sum of the series is 28, the sum of the means, 

or extremes, must be 14. Hence 7— i«=2d term. 
And 7-j-a?=3d term. 
Also 7 — 3a;z=lst term. 
And 7+3r=4th term. 
The series is, 7 — 3a;, 7 — a?, 7-j-a?, 7-j-3a?. 
Their product, 9a?*— 490x2+2401=585. 
Hence, a:=2, and 2a?=4. 
7-6, 7-2, 7+2, 7+6 j ^ 
Or, 1, 5, 9, 13 ' 



SECTION XIV, 



GEOMETRICAL PROPORTION AND PROGRESSION, 



Art. 357. 

1. See Book. 

2. 3. 



3. 32 and 24. 

4. 10 and ^. 

5. 8 and 6. 



52 



6. The two numbers are 18 

and 2. 
And tfad mean piopor- 
tional 6« 

7. 6 and 4. 

8. 20 and 24. 

9. He had 45 bushels, and 
sold 20. 

10. 15 and 9. 

11. 10 and 2. 

12. 18 and 6. 

13. 25 and 5. 

14. 24 and 16. 

15. 20 axkd 16« 



KEY. [Sect XIV 

16. a2 and 18. 

Art. 371. 

1. See Book. 

2. i, 1, and 3. 

Art. 873. 

3. See Book. 

5. 265720. 

7. 8192. 

8. 53144L 

9. •9,265,100,944^59.20. 



Art. 375. 

10. See Book. 

11. Let a:=the 1st term, and y=the ratio. 

Then the series is, a?,'ary, xy^. 

1. By the eonditicms, a;^y^=64. 

2. And aj«-t-a;3y8^a:3y«=r584. 

3. Extracting root of 1st, xsr=4. 

4 

4. Subtracting 1st from 2d, x^+x^y^=:5>20. 

64 

5. Substituting value of a?, —+64y 3=520. 

If 

6. Completing square, &c., y=:2, and ar=2. 

The numbers required are, 24 and 8. 

12. 2, 10 and 50. 

13. Let the series be, x, zy, xy^, zy^. 

1. Then by conditions, z-|-xy=15. 

2. a?y24-a?y3=60. 



Arts. 371-377.] evolution of compound quantities* 63 

3. Dividing the 2d by the 1st, 1/^=:^. 
Then ^=2, and a?=:5« 

The numbers are 5, 10, 20 and 40. 

14. Let x=:z last term. 

Then a?-f 90= first 

And Va:*-J"^^= second. 
2a?+90-p/jt2+90x=:210. 

«=:30. 
The parts were 120, 60 and 30. 

15. 5, 10 and 20. 

16. Let «= the 1st term, and yz= the ratio. 

The series is, x, xy, jy*, scy'. 

1. By conditions, X'\-xy^ :xy'\^y^ 1 :7:3. 

2. Dividing by x, l-fy^ry+y*: :7:3. 
3« By composition, (Art. 350. 2.) 

4. Dividing by y+l,y»+l:y: 10:3. 

5. By Art. 337, 3ya+3=10y. 

6. Completing square, &c. y=3. 
And zrrl. 

The series is 1, 3, 9 and 27. 



SECTION XV. 



evolution of compound quantitles. 
Art. 376. 



1. See Book. 

2. a+2. 

3. a-^b. 

4. a— 25. 



5. 2a— 36-f4A. 

Art. 377. 

6. See Book. 

7. 1— 264-y. 

8. a^—a^+a. 



5* 



H 



KEY. 



[Sect. XVI 



9. a^J^^2b—2. 

10. x2— 2z+l. 

11. x^—2z+l. 

12. 2x2— «-f3. 



13. 2a— 8x. 

14. x+1. 

15. a — 6. 



SECTION XVI. 



application of algebra to g£om£trt« 

Art. 399. 
Probs. 1 and 2. See Book. 

Prob. 3. Let z= base. 

Then a:— 6= perpendicular. 

By Euc. 47. 1, {dOy=zx^+(xSy. 

Completing the square, &c., a;=24. Ans. 
Prob. 4. Let 4r= base. 

Then will 3z= the perpendicular. 

Euc. 47. 1, 16ar2+9x2=:2500. 

By evolution, &c., a:=10. 

And 4a?=40. Ans. 
Prob. 5. BC=6. 
Prob. 6. Let a=i the given area. 

And DE=BF=ft, (Fig. 12.) 

Also EB=DF=rf, and BC=a?. 

1. By similar triangles x — bid: :x: AB. 

2. Therefore dar=(a;— 6) XAB. 

3. By Art. 393, iK=ABXia?. 

4. Dividing by Ja?, — = AB. 

5. Substituting — for AB in 3d, dc=z2a——. 

X X 



6. Clearing of fractions, &c. (c=z^ ± \/^-.?^=:BC. 



Art. 399.] APPLICATION to geometrt. 59 

Ppob. 7, Let &=ba8e, p=perpendicular, X=:hypothenuse 
of the given triangle, d=BD the perpendiculax drawn, and 
a:=the greater segment. (Fig. 13.) 

1. By Euc. 47. 1, x^+d^=zb^. 

3. By transposition in 1st, d^z=:b^ — a?^, 

4. " " 2d, d^=:p^—(h--x)^. 

5. By comparison, (Art 277,) fea— «2=rp3_(jl— a!)2. 



6. Eeducing, &c. x= ' 



2 «2 



2A 

Prob. 8. Draw CI perpendicular to AB. By supposition, 
DG is parallel to AB. Therefore, 

The triangle CHG, is similar to CIB. 
And CDG, to CAB, 

Let CI=rf DG=x. 

AB=:6 The given area =a. 

1. By similar triangles, CB : CG : : AB : DG. 

2. And CB:CG::CI:CH. 

3. By equal ratios, (Art. 346,) AB:DG: :CI:CH. 

4. Therefore, 5^^==CH. 

AB 

♦ 5. By the figure, CI— CHz=IH=DE. 

6. Substituting for CH, CI— 5— ^=DE. 



7. That is, d— ^=DE. 



AB 
b' 



' a By Art. 388, a=DGxDEi=a?X (*-" y) 
9. That is, a=^dx r-. 



10. This reduced, gives a?=s±\/ -: r=:DG. 

2 ^ 4 d 

The side DE is found by dividing the area by DG. 



56 KEY. [Sect. XVL 

Prob. 9. In the circle AQBR, (Fig. 15,) let P be a given 
point in the diameter AB. Also, let AP=a, BP=6, the 
given difierence=£^, and PR=z. 

Then will PQzrar+rf. 

1. By Euc. 35. 3, PRxQR=APXBP. 

2. That is, xX{x+d)=:aXh. 

3. Or, x^'\-dx=ab. 

4. Completing square, &c., jc= — Jddb^irf* -^ii6=PR. 
Prob. 10. (Fig. 7.) Let y=BG, the greater of the given sides. 

And 1155 — x=AG, the less side. 
Then will x=:AH, the less segment. 
And x-{-495=z:BH, the greater segment 

1. By Euc. 47. 1, y2-.j.2^990a:+246025-f90000. 

2. By " " y2— 2310y+1334025=a:2+90000. 

3. Subtr. 2d from 1st, 2310y— 13d4025z=99Qz4-245025. 

4. Transposing, dividing, &c. y=: — ^~ • 

5. Substituting value of ^ in 1st, clearing of fractions, trans- 
posing, completing square, &c. a;=:225, the less segment. 

And 2254-495=720, greater segment* 
The sides are 945, 375 and 780. Ans. 
Prob. 11. Let z=ba8e AB, (Fig. 13 ;) y=:the perpendic. BC, 
And 720 — (x-f-y)= the hypothenuse AC. 

1. By similar triangles 720 — (a:-f-y)J«* :y:144. 

2. ay=: 103680— 144(x+y). 

3. Euc. 47. 1, x2-f y2-.(72a— «— y)2. 

4. Expand 3d, a;2^y2--5 18400- 1440(a4.y)+x2+2a:y^y2. 

5. Transposing, &c. 2592004-icy=:720(x-f"y)- 

6. Subtr. 2d from 5th, a;y=— 144(x-|-y)+10368, . 

7. Transposing, &c. a;-|-y=420, and x=:420 — y. 

8. Substituting value of x in 3d, y2+(420— y)2=:90000. 

9. Expanding, completing the square, &c. yz=:240, the per- 
pendicular. 

The sides are 300, 240 and 180. 



Art. 399.] APPLICATION to geovstrt. 57 

Prob. 12. Let zrzside of square, and X'\-^h:zdmgc^tial, 

1. By Euc. 47. 1, x^+x^=zx^+2djs+d^. 

2. Transposing, completing square, &c. xz:zddt:d^2» 
Prob. 13. Let «=side of square. 

By similar triangles b-^zlxi :6:A. 

a, 

bh . 
Ans. 



6+V 
Prob. J4. Let ar^base BC, and y=BD. 

1. By Euc. 3. 6, a:c::y:(DC)=^. 

2. By Euc. 18. 5, a^lal :£:y. 

B. By Euc. 16. 6, (a'^c)y=iaxj and y=:--T--. 

oz OCX bx 

4. Substitut. the val. of y in 1st, aid : ^, »"2ir:r"^^~JL"' 

5» Then — r-7=;lXJ. 
a-f-b 

6. By Euc. B. 6, «=r-^+i». 

7. Transposing, &c. aex=:z(ae — 6^)X(a+c*)- 

8. Removing coefficient, &c. «=a+cX V/ • 

Prob. 15. Let ji:=perpendicular, and y=:base of the triangle. 
By similar triangles, «:y: :«— -12:12. 

1. By Art. 337, 12ar=ury— 12y. 

2. Transposing and multiplying by 2, 2a:y::^24(«-|-y). 

3. By Euc. 47. 1, «a+y2^1225. 

4. Adding 2d and 3d, 4r3+2xy-fy2=:1225+24(x4^). 

5. Substituting z for z+y, ie2= 1225+242. 

6. Completing square, &c. «=:49, that is, z-f-y=49. 

7. Then a?=49— y. 

8. Substituting the value of x in 3d, &c. y ^•— 49y=:«-588. 



9. Completing square, &c y=28. > ^ 



56 KEY. [Sect XVI. 

Prob. 16. Let 4a;=rlNise, then 3a;=:perpendicular of triangle. 

1. By Art. 393, 6a?a=:area. 

2. By the conditions, Sx^- — ^7x=hypothenuse. 

a By Euc. 47. 1, l&x^+dz^^SGx^-^Six^+^dx^. 

4. Dividing by «», 16+9=36a?a— 84^-49. 

5. By evolution, 5ciz6» — 1 ; and x=:2. 

4z=:8, the base, and 3x=6, the perpendicular. 

Prob. 17. Let i;=:the width of the walk in rods. 

Then 3(ia;-f-4i;'=areas of the two walks on the sides. 

And24r= « ** « ends. 

By the conditions, 4a?2+60x=i216. 

Beducing the equation, «=3 rods. Ans. 
Prob. 18. Let 6i;=length, and 5x=:breadth. 

By the conditions, 30a72-i.6=125. 

Beducing the equation, x=zb. Ans. 
Prob. 19. Let x=the diagonal, and also to the perpendicular. 

By Art. 393, 60a?-r-2=30a?=zarea of triangle. 

By the conditions, (Art. 389,) 5:8: :30a;:48sc=:area of 
rectangle. 

As one side of the rectangle b 60, 

The other, (Art. 395,) will be = ^r= ^. 

oO 5 

16x2 
By Euc. 47. 1, ._--f3600=:x2. 

Reducing the equation, a;=:100, the <liagonal. 
4800r=area of rectangle. ) a 
3000=area of triangle. ) 
Prob. 20. Let a?z=side of the less ; and y==:side of the greater. 

1. Then by the conditions, x^-\'20=:xy^. 

2. x^y:x-^y^::4:5. 

3. &c^i^=:4xy^. 

4. Dividing by a;y, 5a:=:4y. 

5. Kemoving co*efficient, «=-—. 

5 



Art. 399.] APPLICATION to geometbt. 59 

6. Substituting the value of x in 1st, -~^=4y^. 

7. Clearing of fractions, &c. ^=5, and z=4> 
The depth of the less=5. ^ * 

" " greater=:4. J 

Prob. 21. Draw an equilateral triangle, and from one of the 
angles F, let fall the perpendicular FC to the opposite side, 
bisecting it in C. (Euc. 10. 1.) 

Let 2z=one side of the triangle, and ^=the perpen- 
dicular let fall, and a, 6 and c=the 3 perpendiculars. 
By Euc. 47. 1, 4ai^—x^^y^. 
By evolution, &c. y=:a:\/3. 

Then 2a:y-r-2=ay=a;^\/3 by substituting value of y. 
And «c-j-6x+ri;=:«^\/3, the area. 

Dividing by a?, &c. g= /T • 



Prob. 22. Let x=:breadth of street, then 9z-3=:side of square. 

And llx — 3=:length of two streets. 

Then will 22e*— fiacznarea of two longest streets. 

And 18x^ — 6x=area of two shortest streets. 

The sum of the two, 40x2_l2a^36x— 12-f-228. 

Then 24=r:side of square, and 576=:area of square. 
Prob. 23. Draw the right-angled triangle ABC; from the acute 

angle A, draw the line AD bisecting the opposite side 

CB in D. And from the other acute angle C, draw 

the line CE, bisecting the opposite side AB in E. 

Let x=half the base ; a=AD, y=:half the perpendic- 
ular; and ftzuCE. 

1. By Euc. 47, 1, 4y^+ x^=za^. 

2. By " " y2^4a;2--j2. 

3. By transposition, y^ =5^ — ix^. 

4. Substituting value of y^ in 1st, 4J^ — l6x^--\-x^=:a^, 

5. Trans., &c. x- ^4P=^ ^ ^ Ma2—i,2 

V 15 * ^ 15 



i 
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XZY, 



KI8CELLANB0US PROBLEMS. 



1. 9 and 19. 

2. 17and3L 

3. 13. 

4. 84. 

5. ^180. 

6. 864. 

7. 21 and 16. 

8. 3 and 9. 

9. 12 hours. 

10. 6 and 9. 

11. Worked 156 days, and 

was idle 234. 

12. 53. 

13. 33 lbs. at 13s. 6d., and 

71 lbs. at 98. 64. 

14. 23. 

15. t^. 

16. 126 gallons. 

17. 13 and 20. 

18. 233 and 1^ votes. 

19. 24 feet. 

20. •120. 

21. 16 years. 

22. 54 years. 

23. 21 years. 

24. 6|. 

25. 56 hours. 

26. 20 days. 

27. 197 sheep. 

28. 6 days. 

29. 105 days. 

30. 30 days. 

31. 2 hoars. 



33. 
34. 
35. 
36. 

37. 
38. 
39. 

40. 
41. 
42. 
43. 



44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52« 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 



32. 3 pence and 36 farthings. , 62. 



5 shares ; 10$. distributed. 
300 leaps. 

One 7, the other 5 minutes. 
60 days. A will go 1800, 

and B 1200 miles. 
^88 from A ; ^44 from B. 
A 8312, B $412, C $476. 
First 812, second $2, and 

third 816. 
5 hours and 30 minntes. 
2 dollars. 

13 hours and 24 minutes. 
The 2d would fill it in 32 

hours, and the 3d would 

empty it in 19^ hours. 
82630a. 

1 hour and 5^ minutes. 
Wheat 3s., and corn 2s, 
Men 85, and boys 82^* 
5, 15, 2 and 50. 
A14t*,B17H,C23^. 
A 26, B 14 and C 8. 
9 and 6. 

The side is 11 rods. 
24 and 18 years. 
29 years. 

36 rows, 25 trees in a row. 
92160 acres. 
20 lbs. for 8 crowns. 
3,7, Hand 15. 
2, 4 and 8. 
5 and 12. 

945, 375 and 780 feet. 
36. 46, and 33. 26. 
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